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REMARKS 



Applicants note that Ihc Examiner has withdrawn the previous rejections under 35 U.S.C. 
§112, I* paragraph (written description). The Examiner has also withdrawn the prior allowance of 
claims 30-33 and 36-39, as well as the prior statement that the claimed subject matter is free and 
clear of all prior arts. Some of the newly made rejections are based, in part, on the same art 
previously cited in the first Office Action in this case. The Examiner has stated that claim 53 is free 
and clear of all prior art 

The present response is filed subsequent to a second in-pcrson interview with the Examiner, 
conducted on August 15, 2006, in which the outstanding claim rejections were discussed, the newly 
cited art distinguished, and certain claim amendments presented herein were considered. 
Independent claims I and 30 have been voluntarily amended. Upon entry of this amendment, claims 
1-39 and 49-53 are presently pending and under consideration (claims 40-48 are withdrawn). 

Independent claims I and 30 have been voluntarily amended to more distinctly point out the 
characteristics and features of the claimed subject matter. More particularly, step (a) of claims I and 
30 have been amended to clarify that the method of the invention pertains to isolating, from a 
"complex mixture of peptides comprising" post-translationally modified peptides from two or more 
different proteins, a particular target population of such modified peptides. This language is 
consistent with the preamble of these claims. 

These amendments arc supported throughout the specification and claims as originally filed, 
for example, at p. 6, lines 14-25; p. 6, line 26 to p. 7, line 18; p. 18, lines 5-17; p. 19, lines 13-20; p. 
21 lines 5-19, and the Examples. The present amendments do not introduce new matter. 



Applicants thank the Examiner (and her SPE) for the courtesy of the second in-person 
interview conducted on August 15, 2006. Also present at the interview, in addition to the Examiner 
and Applicants' attorney, were Supervisory Patent Examiner Long Le (Art Group 1641), Quality 
Assurance Specialist Bonnie Eyler (Art Group 1600), Dr. John Rush. Ph.D. (the first named inventor 
on the present application, and a person of skill in the art to which the invention pertains), and Mr. 
Andrew Warner, J.D. (a patent attorney assisting Applicants" attorney with this case). 

During the interview. Applicants' attorney first expressed his concern that "piecemeal 



Summary of Interview 
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examination" of this case has occurred (instead of compact examination as required by MPEP 
§707.07(g)) because the newly raised enablement rejection was not earlier presented (and was not 
based on any amendment by the Applicants), and because the Examiner had previously stated on the 
record that the claimed subject matter was free and clear of all prior arts. Applicants' attorney also 
discussed that the newly raised enablement rejection was improper on its face because the Examiner 
has failed to establish the prima facie showing required under the law and rules, and has instead 
relied only on opinion (rather than evidence, fact, and a Wands analysis) in making this rejection. 
SPE Lee and QAS Eyler acknowledged that a prima facie showing has not been mode. 

Applicants* attorney also pointed out that the newly cited references (Kanner et aL and Wirth 
et aL) do not anticipate or make obvious the presently claimed invention because they fail to teach, 
suggest, or enable each and every element of the claimed subject matter. More particularly. 
Applicants' attorney explained to the Examiner the fact that the cited references fail to disclose the 
selective isolation of a desired population of post-lranslationally modified peptides from a complex 
mixture of peptides (in contrast to immunoprecipitating full length proteins from a mixture of 
proteins* which is what the cited references teach). The Examiner was informed by Dr, Rush that the 
protein isolation methods disclosed in Kanner and Wirth (both of which involve tedious gel 
separation of proteins prior to determining their sequence) are well-known prior art techniques 
already distinguished by Applicants* in the Background of the specification, and are not suitable nor 
enabling for Applicants* method - a fact irrefutably established by the publications of record in this 
case (see references discussed below) that establish the state of the art prior to Applicants' invention. 

In the interview. Applicants* attorney and Dr. Rush explained again to the Examiner the state 
and shortcomings of the art existing at the time the present application was Hied, and how these 
shortcomings were solved by the method of the invention. Several prominent review articles 
(including four a/ready of record) clearly establishing the stale of the art were discussed. These 
references (discussed again in detail below) clearly evidence the failures of the prior art to provide a 
suitable method for the selective isolation of post-translationally modified peptides from complex 
mixtures of peptides as presently claimed, and explicitly teach away from the present invention. 
These references support the novelty and non-obviousness of the presently claimed subject matter, as 
well as establish that prior art methods for protein isolation - like those taught in Kanner and Wirth - 
are not enabled or suitable for isolating modified peptides from complex mixtures of peptides. 

At the conclusion of the interview. Applicants' attorney discussed certain voluntary claim 
amendments (presented herein) that further point out the characteristics and features of the claimed 
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subject matter, and further distinguish the invention from prior art methods (including the limited 
teachings of Kanner and Wirih). SI*E Le acknowledged that the methods disclosed in Kanncr and 
Wirth arc distinguished from the present invention and do not teach all elements of the claimed 
subject matter. 

The problem Solved by the Invention 

in order to assist the Examiner's understanding of Applicants* invention as presently 
claimed, and to belter appreciate how the cited prior art (Kanner and Wirth) is distinguished from 
Applicants* invention, the following overview of the problem solved by the present invention is 
provided. 

The present invention is directed to methods suitable for the imnumoaffinity isolation of a 
target population of naturally-occurring posl-translntionally modified peptides (e.g. acetylated or 
glycosylated peptides) from a complex mixture of peptides. As discussed at length in the 
Background of the specification (and with the Examiner at both in-person interviews), there was, at 
the lime of Applicants* invention, an unsolved need in the art for such a method. At the time of 
Applicants' invention, certain prior art methodologies did exist which were suitable for isolating full 
length post-translationally modified pmteitrs from a mixture of proteins (e.g. a cell extract). 
However, as established in the Background of the specification and in the state of the art references 
discussed below, these methods were not useful or suitable for the selective isolation of a population 
of post-translationally modified peptides. 1 In part, these prior art. methods were unsuitable because, 
as discussed in the Background, they involved time-consuming and costly prc-purification steps of 
individual proteins (e.#. gel separation of proteins and then excision of individual bands before 
identification of protein identity or sequence, as taught by the cited Kanner and Wirth references) 
that rendered them not suitable for high-throughput protein modification site discovery (e.g. 
identification of all phosphorylation sites within a group of proteins). 

Applicants' solved the problem by developing and providing, for the first time, a simple 
methodology suitable for the selective immunoaffinity isolation, from a complex mixture of peptides. 
a desired target population of naturally-occurring post-translationally modified peptides. The novel 
method allows essentially a one-step isolation of such target peptides and is readily coupled to the 



Indeed at (cast one of these reviews (Conrads el ctL)> published alter the filing of the present application, 
expressly states that Applicants* invention solved the limitations of the unsuitable prior art protein 
isolation methodologies. 
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mass spcetrometric identification of such isolated peptides, thus the method is suitable For high- 
throughput analyses, like global profiling of most if not all acctylation or phosphorylation sites 
within the protcomc of a given cell. Applicants" method, having met a previously unsolved need in 
the art, has been highly commercially .successful and in demand with protcomics-focuscd academic 
institutions and corporations alike. E : or example, to date, several prominent academic institutions, 
including U.C<I-,A„ Harvard, and MIT., arc considering licensing Applicants' invention, and the 
Assignee of the present invention has conducted or is conducting pilot projects utilizing this 
invention for most of the major pharmaceutical companies, including AsvraZknkga, Novaktis, and 
Mkkck. 

State of tiik Art- Mann, Marcus, Quadrojni & Conkads Kicfkkgnces & Others 

During the interview, Applicants' attorney and Dr. John Rush again discussed several review 
articles (already of record in the ease) establishing the state of the art at the time the present invention 
was filed. These references, which were previously discussed with the Examiner in the first in- 
person interview in this case, along with other prior art discussed in the Background of the 
specification, clearly evidence the novelty and non-obviousness of ihe presently claimed subject 
matter. Specifically, the following references were discussed: Mann cl aL, Trends in Biotech. 20: 
261-268 (2002) (cited and discussed in the Background (Ref, CO)) (hereinafter "ManrT); Marcus el 
aL, Electrophoresis' 21: 2622-2636 (2000) (cited and discussed in the Background (Ref. Cl : ); 
Quadroni el aL, "Phosphopeplidc Analysis", t y roteomics m Functional Genomics 88: 199-2 1 3 (2000) 
(Ref. DA of record); and Gonradsct uL t Nat. Biotech. 23: 36-37 (Jan. 2005) (Ref. CZ of record). 

Mann (Ref. CG) is a review of peptide isolation and phosphoproieomie mass spectrometry 
approaches authored by one of the recognized leaders in the field to which the present invention 
relates. As discussed in the interview, this review represents and expressly states the prevailing view 
(at ihe time the present application was filed) that phospho-specific antibodies were not suitable for 
selectively isolating phosphorylated peptides from mixtures, due to various technical limitations, and 
other methods must be used See Mann p. 261, last paragraph. 

Marcus (Ref. CT) is an article describing the study of tyrosinc-phosphorylaled proteins using 
mass spectrometrie techniques and anti-phosphotyrosine antibodies. As discussed in the interview 
(and noted in the Background of the specification at p. 4). the paper expressly concludes that the 
detection of phosphorylation sites (phosphopeptides) using such an antibody is "almost impossible'" 
due to various technical limitations, including binding affinity. See Marcus p. 2635, end of 3.2.1. 
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Quad IT) ni (Rcf. DA) is a review article of phosphopeptide analysis techniques discussing and 
representing the state of the art around the time of the present invention. As discussed in the 
interview, the paper, in discussing the use of anli-phospho amino acid antibodies to immunoaffinily 
isolate phosphopeptides, expressly states that 44 As a general rule, alt these antibodies behave quite 
poorly as aJTinily reagents, especially bad towards small peptides, and their main application remains 
in Western blotting." Sec Quadroni at p. 201, end of 1.3, The paper also expressly states that 
attempts to use anti-phospholyrosine antibodies to isolate phospholyrosine-containing peptides had 



In the interview, Dr. Rush rc-cmphasized that the present invention was in fact a novel and 
surprising advance over prior approaches, since the prior art, including publications like Mann, 
Marcus, and Quadroni, clearly taught away from the suitability of using post-lranslalional 
modification-specific antibodies to immunoaffinity isolate target post-translationally modified 
peptides from complex mixtures of peptides. As also discussed in the interview, the novelty of the 
present invention is underscored by the surge of commercial and academic interest in Applicants' 
invention, as discussed above. 

Dr. Rush and Applicants* attorney also discussed, during the interview, that the novelty of 
the present invention is further underscored by Conrads (Rcf. CZ), a review article of Applicants' 
method that appeared in the leading journal, Nature Biotechnology* shortly after Applicants 
published an article about their method (following the filing of this application). In the review, the 
authors expressly conclude that the Applicants' invention "addrcss[cs] the deficiency" in prior art 
proteomies approaches for isolating phosphopeptides, and go on to highlight several of the problems 
(e.g. low abundance of phosphopeptides from complex mixtures, need for enrichment, etc.) with 
prior art approaches that remained unsolved until the Applicants' invention. 

Reindgrs, Peters* and Racc;iasc ui Rkhcricncks 

In addition to the references of record discussed above, Applicants" attorney and Dr. Rush 
also provided to the Examiner and discussed during the interview three additional references that 
further evidence the novelty and non-obviousness of the claimed subject matter over prior art protein 
isolation methods. These three references (all of which were written and/or published afler 
Applicants' own publication of their method) are being concurrently filed by Supplemental IDS as 
Rets. DB, DC, and DD, respectively. 

Rcinders et a/. x 'State-of-the-art in Pho.sphoproteomics, " Proteomies 5: 5042-4061 (2005) 
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(Ref. DB) is a review of phospho-protcin and phospho-pcplidc isolation and analysis approaches 
authored by one of the leaders in the field to whieh the present invention relates. As discussed in the 
interview, this review represents and expressly states the prevailing view that while phospho-speeiftc 
antibodies have historically been used to immunoprecipilate phosphorylated proteins, these 
antibodies and approaches have not been .suitable, for selectively isolating phosphorylated peptides 
from mixtures, and other methods have to he applied, See Reinders at p. 4054, first pargraph. 

Peters cf aL, "Exploring the Phosphoproteome with Mass Spectrometry, " Mini. Rev. Med. 
Chem. 4: 313-324 (2004) (Ref. DC) is another review of phospho-protcin and phospho-pepttdc 
isolation and MS analysis approaches in the field to which the present invention relates. As 
discussed in the interview, this review also represents and expressly slates the prevailing view that 
phospho-specific antibodies have been used to immunoprecipitate phosphorylated proteins (which 
then must typically be separated on a 2~gcl before analysis), these antibodies and approaches have 
not been suitable for selectively isolating phosphorylated peptides from mixtures, due to various 
technical difficulties. .Sew Peters at p. 314, second and third paragraphs. In fact this review sets the 
stage for the value and novelty of Applicants* method by futurist ically stating that " fc a potentially 
more powerful approach [to direct phospho-peplidc isolation from complex mixtures] would involve 
the active enrichment of phosphopepttdes." 

Lastly, Raggiaschi et aL "Phosphoproteome Analysis," BhscL Reports 25(1/2): 33-44 
(2005) (Rcf. DD) is another review of techniques for analyzing phospho-proteins and phospho- 
peptides on a protcomc-widc basis. As discussed in the interview, this review distinguishes between 
classical methods of isolating phosphorylated proteins {e.g. by using phospho-tyrosine specific 
antibodies to immunoprecipitate them) as opposed to phosphorylated peptides, and emphasizes that 
in order to broadly identify phosphorylation sites it is necessary to isolate phospho-/*?/>//</c?.Y (because 
merely isolating phospho-proteins. each of which may have multiple unique phosphorylation sites, is 
not adequate to identify the phospho-sitcs). See Raggiaschi at p. 35. first paragraph, and pgs. 34-41 
generally. 

All of the above-discussed references irrefutably evidence the following fact: prior to the 
instant invention, while certain methods of immunoprecipitating full length phospho-proteins were 
known in the art, those methods were not suitable nor enabling for the selective isolation of desired 
post-translationally modified peptides, such as phospho- or acetyl-peptides, from complex mixtures 
of peptides. The development of a .suitable selective peptide isolation and characterization method 
remained an unsolved need in the art until the time of Applicants' invention . 
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§112, 2 nd Paragraph, Enablkmknt rfjgctions 

The Examiner has newly rejected claims 1-39 and 49-53 under 35 IJ.S.C. §112, second 
paragraph, as allegedly lacking enablement. The Examiner asserts that one of skill in the art to which 
the invention pertains would not be able to practice the claimed invention without undue 
experimentation because Applicants* specification does not include working examples utilizing 
antibodies other than phospho-specillc antibodies (see June 14, 2006 Office Action at p. 3). 2 
Applicants submit the rejection is improper, not supported by any evidence, and should be 
withdrawn. 

As an initial matter, the present enablement rejection is improper under principles of compact 
prosecution and avoidance of "piecemeal examination" (see MPEP §707. 07(g)) because it is raised 
for the first time late in prosecution (in the third Office Action in this case), following not only an in- 
pcrson interview but a Final Office Action both of which provided the Examiner an opportunity to 
raise any concerns about enablement — in which it was not raised/' 

a. The Examiner has Failed to Establ ish the Required Prima Facie Showing of 



It is well established that an application as filed must be taken as being enabling for a claimed 
invention unless an Examiner establishes otherwise. See MPEP §2164.04, citing in re Marzocchi 
169 U.S.P.O 36? (CCPA 1971): see also In re Brana, 34 lM\P.Q.2d 1436 (Fed. Cir 1995). The 
initial burden is on ihe Examiner to present evidence or fact-based reasons why a person skilled in 
the art would not be able to make and use the claimed invention without undue experimentation. See 
MPEP §2164.04, 

An Examiner must carry this burden with findings of fact and/or factors and reasoning 
sufficient to support an allegation of inadequate enablement. See MPEP §2164.04. It is well 
estab I ished that a general allegatio n of npn-cnablcmcnt to opinion of an Examiner is 

not a sufficient reason to make or support an enablement rejection . See MPEP §2 1 64.04, citing In re 
Marzocchi hi\ In re Wright. 27 U.S.P.Q.2d (Fed. Cir. 1993). 



2 Oddly, included in this rejection arc previously-allowed claims 30-33 and 36-39, which are directed to 
isolation of phospho- peptides, despite the fact that the specification contains nine working examples of 
the isolation of phospho-peptides. 

* Indeed* the Examiner has also presently rejected claims 30-33 and 36-39 as lacking enablement despite 
having found those claims enabled and allowed in the prior Office Action (those claims were in no way 
amended by Applicants* after ihcir allowance). 
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In the present ease, the Examiner has failed to provide any evidence or facts (much less a 
preponderance) supporting why one of ordinary skill in the mature and developed art of post- 
radiational protein/peptide isolation and characterization would not be able lo make and use the 
claimed method without undue experimentation. No express findings of fact have been presented. 
No evidence or supportable reasoning has been adduced lo support the cursory allegation that the 
claimed invention is not enabled. Indeed, the required prima facie showing is not possible based on 
the mature state of this art, the detailed teachings of the specification, and the evidence of record in 
this case (including review articles ofpost-translational proteomic methods). 

Accordingly, the Examiner has erred by failing to establish the required prima facie showing 
of lack of enablement. The new rejection of claims 1-39 and 49-53 is therefore improper, and should 
be withdrawn. 4 

b. The Kxaminer has Misapplied a Working Examples Requirement that Does not E xist 
under U.S. Patent Law or R ules. 

It is firmly and clearly established under U.S. patent law that the presence or absence of 
working examples, or any particular number of working examples, is not the test of whether a 
claimed invention is adequately enabled. See MPEP $2 1 64.02. ^ Rather, what the patent law requires 
is determining whether a skilled artisan can j^^JSS^Lj^ lne invention as claimed without undue 
experimentation, based on both the teachings of the specification and the general knowledge in the 
relevant art. This determination is fact- based and must consider a variety of factors, as the Pcdera! 
Circuit Court of Appeals made clear in In re Wands. 858 F.2d 73 I (Fed. Cir. 1998); see also MPEP 
§2 1 64.0 1 (a). These Wands factors (as they are widely known) include: 

(!) The quantity of experimentation required given the content of the specification; 

(2) The amount of direction/guidance provided in the specification; 

(3) The presenee or absence of working examples; 

(4) The nature of the invention; 

(5) The state of the prior art; 

(6) The relative skill of those in the art; 



Indeed, this fact Was acknowledged by SPE Le and OAS Eyler in the second in-person interview held 
on August IS, 2006. 

5 In fact, no working examples arc required at all as long as the skilled artisan can practice the claimed 
invention without an undue amount of experimentation. See MPEP §2164.02. 
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(7) The level of predictability in the art; and 

(8) The breadth of the claims. 

Among these factors, the amount of guidance provided in the specification and the level of 
skill and knowledge in (he relevant art are particularly important See MPEP §2164.03, citing In rc 
Fisher, 166 U.S.P.Q. 18 (CCPA 1970). Again, the ultimate test in considering the various Wands 
factors remains clear: 

"As long as the specification discloses at least one method for making and using the 
claimed invention that bears a reasonable correlation to the entire scope of the claim, 
then the enablement requirement of 35 U.S.C. gl 12 is satisfied." MPEP §2 1 64.0 1(b), 
citing (n re Fisher. /</. 

In the present case, the Examiner has nonetheless misapplied a number of working examples 
test to Applicants' specification and claimed invention, and has improperly based the new 
enablement rejection on nothing more than the absence of actual working examples far each 
preferred species of antibody recited in the claims. T he Examiner lias utterly failed to consider the 
Wands laetors, has provided absolutely no other basis for why the 133-page specification, as filed, 
would not enable the skilled artisan to make and me the claimed invention without undue 
experimentation. This error is all the more striking considering that the specification does in fact 
contain many detailed working examples employing various phosphorylation-spcciilc antibodies, as 
well as detailed prophetic example teaching how to employ an acetylat ion -specific antibody in the 
claimed method. 

Accordingly, the Examiner has erred by failing to apply the proper enablement analysis and 
misapplying an improper presence/absence of particular working examples test to support an 
assertion of inadequate enablement The new enablement rejection of claims 1-39 and 49-53 is 
therefore improper, and should be withdrawn. 

c. Consideration of the Wands Fa ctors Irref utably Leads to a Conclusion that the 
Claimed Inven ti on is Sufficiently Enabled. 

To satisfy the enablement requirement, a specification must teach one of skill in (he art to 
which the invention pertains to make and use the claimed invention without undue experimentation. 
MPEP §2164.01 . As long as the specification discloses at least one method for making and using (he 
claimed invention that bears a reasonable correlation to the entire scope of the claim, then the 
enablement requirement is satisfied. MPEP §2 164.0 1(b), citing In re Fisher. Id. 
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The enablement analysis must be conducted from the viewpoint of persons skilled in the field 
of the invention at the time the patent application was filed. See Ajinonmto Co.. Inc. v. Archer- 
Daniels- Midland Ca, 56 U.S.P.Q.2d 1385 (Fed. Cir. 2000). The determination is fact-based and 
must consider a variety of factors, generally known as the Wands factors. MPBP §2164.01 (a), citing 
In re Wands, Id. These factors are each discussed at length below. 

1. The Nature of (he Invent ion and The Br eadth of Claims . 

The invention as claimed is directed to a method for employing post-iranslational 
modi Ileal ion-specific antibodies in immunoaflmity format to selectively isolate, from a complex 
mixture of peptides, a desired target population of peptides containing a particular post- 
iranslalionally modified amino acid or motif. The population of modified peptides so isolated may 
then be characterized by mass spectrometry and further by database searching in order to identify the 
parent proteins from which such modified peptides are derived, thus providing a global snapshot: of 
protein modification in a given cell at a given lime. 

In order to make and use the invention as most broadly claimed (claim I), a skilled artisan 
need only be able (without undue experimentation) to immobilize a post-translation a I modification 
specific-antibody in immunoalTinily formal and use such immobilized antibody to selective isolate a 
desired population of modified peptides from a complex mixture (and. subsequently, if desired, 
characterize the isolated peptides by mass spectrometry). As discussed in the next section, the 
artisan of skill in the mature and well-developed arts of antibody use, peptide/protein isolation 
techniques, and mass spectrometry techniques can readily practice these steps without undue 
experimentation. 

Indeed, this fact is clearly evidenced by an article (Conrads et r//., Ref. CZ, of record) 
reviewing Applicants" novel method (as published by inventor Rush ct «/., in the journal Nature 
Biotechnology) and other protcomics methods in the field, which states: 

; The elegance of the study by Rush ct at, is that it uses readily available reagents and 
does not require any sophisticated chemistry or chromatography . . Conrads at p. 
36, last full paragraph (emphasis added). 

2. The Mature Stale of the Art and its liivh Leva I of 'S kill. 

The Federal Circuit Court of Appeals, the USPTO Board of Appeals, and the USPTO itself 
have all recognized that the production and use of antibodies (including in various immunoaffinity 
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techniques) is a mature field with a ver y high level of skill. For example, in its Revised Interim 
Written Description Guidelines (h up:/Avww. uspto. »ov/w cb/ patents/ gniidcs.hlm). the USPTO 
discusses exemplary antibody claims and technology and clearly states: 

"This /.y a mature technology where the level of skill is high and advanced . . . antibody 
technology is well developed and mature . . " See Written Description Guidelines at p. 59- 
60 (emphasis added). 

The Federal Circuit, in favorably commenting on the USPTO's Guidelines, acknowledged the mature 
nature of the antibody art its high level of skill and knowledge in Enzo Biochem, Inc. v. Gen-Probe. 
Inc., 296 F.3d 1316 (Fed. Cir. 2002). Other Federal Circuit decisions have also recognized the 
mature nature of antibody production, characterization and use. and the high level of skill in this an. 
See. e.g. Hybriiech Inc. v. Monoclonal Antibodies. Inc.. 802 F.2d 1367 (Fed. Cir, 1986). The USPTO 
Board of Patent Appeals too has explicitly recognized the mature state of this art. See, e.g. Ex Parte 
Z>,27USPQ2d I067(BPAI 1993). 

Beyond this evidence, "Patents and printed publications in the art should be relied upon to 
determine whether an art is mature and what the level of knowledge and skill is in the art." See In re 
Hayes Microcomputer Products, Inc. Patent Litigation. 9S2 F,2d at 1527 (Fed. Cir, 1992). 

In the present case, the printed publications of record in this case (Refs. CO, CF, CZ and DA- 
DD, discussed at length above), which are mostly reviews of the stalc-of-lhc-art and techniques in the 
Held of modified peptide and protein isolation to which the invention relates, all evidence that is a 
mature art where the level of skill and knowl edge is very high . The advanced knowledge in this art 
strongly supports that claimed invention, as described in the detailed 133-page specification as filed, 
is sufficiently enabled. 

3. The Detailed guidance & Working Examples Provided in the Specificctlian . 

Against this backdrop of extensive knowledge and skill in this mature ait. the Applicants* 
filed a 133-page, very detailed specification describing their invention (as presently claimed): a new 
and powerful method for quickly isolating, and optionally characterizing, a target population of 
naturally-occurring posl-translalionally modified peptides from a complex mixture of peptides (the 
complex mixture, for example, potentially also containing many other types of modified peptides and 
unmodified peptides that are not desired to be isolated). 

The claimed invention, in its most broad sense (claim I, as presently amended), is a method 
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for isolating a population of natural ly-occurring post-transtationally modified peptides from a 
complex mixture of peptides, said method comprising the steps of: 

(a) obtaining a prolcinaccous preparation from an organism, wherein said proteinaceous 
preparation comprises a complex mixture of peptides comprising naturally-occurring post- 
translationaily modified peptides from two or more different proteins; 

(b) contacting said proteinaceous preparation with at least one immobilized post-translational 
modification-specific antibody; and 

(c) isolating at least one population of naturally-occurring post-translationaily modified peptides 
specifically bound by said immobilized modification-specific antibody in step (b). 

In a preferred embodiment, the claimed invention further comprises the step of: 

(d) characterizing said population of modified peptides isolated in step (e) by mass spectrometry 
(MS), tandem mass spectrometry (MS-MS), and/or MS* analysis. 

The 133-page specification provides detailed guidance to the skilled artisan on how to practice each 
of these required steps. 

O btain int; a Complex Mixture of Peptides . 

The specification has an twfiw section entitled "Proteinaceous Preparations'" (pgs. 23-28) 
providing detailed guidance and how to obtain/prepare a complex mixture of peptides, which will 
then be used in immunoaffinity isolation to obtain the desired target population of post- 
translationally modified peptides. This detailed guidance teaches a skilled artisan the types of 
organisms, tissues, and cells from which proteinaceous preparations may be desirably obtained (pgs. 
23-25), how to obtain a complex mixture of peptides from such preparations (pgs. 25-28), and the 
types of post-translationaily modified peptides (including "phosphorylation, acetylation. 
melhyiation" and others) contained in such complex mixtures that may be suitably isolated by the 
method of the invention (p. 26). The specification also provides, on p. 21, express definitions of 
what "modified peptides'", "complex mixtures of peptides", and "proteinaceous preparations" mean 
with the context of the method of the invention. 

Immunoaffinity Isolation of Target Peptides Using Modification-S pecific Antibodies. 

The specification also has en/ire sections entitled "Immunoaffinity Isolation 1 ' (pgs. 28-36) 
and "Modification-specific Antibodies'- (pgs, 36-42) providing detailed guidance on the types of 
modification-specific antibodies that may be employed in the invention, and how to immobilize them 
for use in immunoaffinity capture of desired post-translationaily modified peptides. 
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This detailed guidance teaches a skilled artisan how to prepare modification-specific 
(including motif-specific) antibodies against any desired posl-translationally modified amino acid or 
motif (pgs. 36-42). The artisan is taught, on p. 36, that some preferred antibodies are those that bind 
modified peptides comprising "phosphorylation, acctylalion. mclhylation, nilrosylalion. 
glycosylation, etc." The specification, on p. 36, cites to Comb ct ai (WO 00/14536, "Production of 
Motif-Specific and Context-Independent Antibodies Using Peptide Libraries as Antigens"), a 
publicly available reference (now issued as U.S. Patent No, 6,441,140) teaching the skilled artisan 
how to produce and use such antibodies. The specification also provides detailed guidance on the 
actual steps of the Comb at ah antibody production method (.sec pgs. 38-42). 

The detailed guidance provided in the specification also teaches a skilled artisan how to 
immobilize antibody on various supports suitable for immunoalllnity capture (pgs. 28-20), how to 
conduct the actual immunoaffinity capture of the target modified peptides (pgs. 29-34), and how 
additional chromatography steps may optionally be carried out if desired (pgs. 34-36). 

At the time the present specification was filed, a skilled artisan could actually commercially 
buy (rather than having to produce) many modification-specific antibodies useful in The methods of 
(he invention, including but not limited to phospholyrosine-specific antibodies, aeetyl-lysine-specific 
antibodies, nitro-tyrosinc-specific antibodies, and various phosphorylaled kinase consensus substrate 
and protein-protein binding motif-specific antibodies e.g.. Cell Signaling Technology. Inc., 
2000-2001 Catalogue pgs. 1 1-27 (submitted herewith for the Examiner's convenience)). Other post- 
(ransiational modification-specific antibodies useful in the method of the invention, if not 
commercially available at the time the present application was filed, could readily and simply be 
produced by the skilled artisan according to the teachings of the specification and the method of 
Comb ct af. cited therein. 6 

Identification of Peptides I3v Mass Spectrometry . 

The specification also has an entire section entitled "Analysis of isolated Peptides" (pgs. 43- 
56) providing detailed guidance on how to analyze the target population of posl-translationally 
modified peptides that have been immunoaffinity isolated from the complex peptide mixture. This 
detailed guidance teaches a skilled artisan how to carry out various forms of mass spectrometry 



The USPTO has already found this antibody production method (and the class of antibodies), novel, 
enabled and patentable. See U.S. Patent Nos. 6,441,140; 6,982,3 18 and USSN 10/0 M,4 8 5 (allowed); 
USSN 10/139,841 (allowed). 
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analysis of isolated peptides (pgs. 43-50), and how to subsequently use database searching to identify 
the parent proteins of such modified peptides (pgs. 50-53). 

Beyond the detailed guidance discussed above, the specification also provides no less than 
nine detailed working examples (Examples l-VH and XI-XII, pgs. 63-1 12 and 1 19-124) and another 
three detailed prophetic examples (Examples Vlll-X. pgs. 1 13-1 1 8) that further teach the skilled 
artisan how to make and use the claimed invention. These working examples describe in detail how 
to carry out each of the steps required in the practice of the invention (as most broadly claimed in 
claim 1), and include one explicit example (Example IX, pgs. 114-116) of how to practice the 
method for the isolation of acetylaled-peplides. Indeed, skilled artisans have in fact been practicing 
Applicants" method as described in the specification to isolate acctylaicd-pepiidcs from complex 
mixtures of peptides (.sec. e.g., Kim et aU Molec. Cell 23: 607-61 K (2006)), and the inventors have 
also employed their method using aeeiyl-specific antibodies to identify hundreds of novel protein 
acetylation sites. 

Clearly, then, the specification provides a high level of guidance to the skilled artisan in how 
to make and use the claimed invention, further supporting that the invention is enabled. 

4. The Quantity of lixpertmentxHjon Required Given the Detail of the Specification. 

Given the nature of the invention, the mature nature of the art to which the invention relates 
and the very high level of those of skill in this art, and the detailed guidance and examples provided 
by Applicants in their specification, there is little experimentation (much less undue experimentation) 
required for the skilled artisan to make and use the invention as claimed. All such an artisan need do 
to make and use the claimed invention is follow the teachings of the specification and employ their 
knowledge of well-known art techniques such as antibody preparation and use, and immunoaflinity 
techniques, to carry out the required steps of the claimed method (as most broadly set out in claim I). 

Indeed, as noted above, the ease with which the skilled artisan can make and use the claimed 
invention has already been acknowledged in the art by the Conrad s et al. review publication (Rcf. 
CZ, of record), which states: 

"The elegance of the [method] is that it uses readily available, reagents and does not 
require any sophisticated chemistry or chromatography . . /* Conrads at p. 36. last 
full paragraph (emphasis added). 
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In conclusion, conducting the required enablement assessment by considering the Wands 
factors, consulting the publications of record establishing the state of the art in this field, and reading 
the detailed 133-page specification through the eyes of a skilled artisan inevitably leads to the 
following conclusion: One of ordinary skill in the art would readily be able to make and use, without 
mdue_emerj_mfff}lalj<m K the pres ently claimed method for the imrnunoaffinity isolation of a taruet 
population of naturally-occurring post-i raiislaii onallv modified peptides from a complex m i xture of 
peptides. The specification therefore satisfies the enablement requirement. 

Accordingly, the Examiner's unsupported assertion to the contrary and the outstanding 
enablement rejections of claims 1-39 and 49-53 are improper and unsustainable, and should be 
withdrawn. 

Novelty RkjiXtions — Baskd on Kannisr and Wiktii 

The Examiner has newly rejected claims I. 10, 13-16. and 19 under 35 U.S.C. § 102(b) as 
allegedly being anticipated by Kroner at r//., ./. Immunol Math. 120: 115-124 (1989) (hereinafter 
"Kanner")). The Examiner asserts that Kanner disclose the selective imrnunoaffinity isolation of 
post-translationally modified peptides from complex mixtures of peptides using phospho-tyrosinc- 
specific antibodies, and thus renders the claimed invention not novel (see June 14, 2006 Office 
Action at p. 4). 

flic Kxaminer has also newly rejected claims 1, 2, 4, 5, 10, and 13-23 under 35 U.S.C. 
§ 102(b) as allegedly being anticipated by Wirth et aL Electrophoresis 14: 1199-1215 (1993) 
(hereinafter "Wirth")). The Examiner asserts that Wirth disclose the selective imrnunoaffinity 
isolation of post-translationally modified peptides from complex mixtures of peptides using phospho- 
tyrosine-specific antibodies, and thus renders the claimed invention not novel (see June 14, 2006 
Office Action at p. 5). 

Applicants respectfully disagree, as neither reference in fact teaches, suggests, or enables a 
method of selective isolating a target population of modified peptides from a complex mixture of 
peptides , but instead merely disclose methods for immunoprecipitating modified proteins from a 
protein mix lure. The Examiner's misunderstanding of this important difference between Applicants' 
method and prior art methods, including those of Kanner and Wirth. was discussed in detail during 
the second in-person interview in this case. 
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I. Both Kanner ami Wlnh Fail to Teach Each and Every Eh men! of the Claims , 

It is a bright-line rule that a cited reference only anticipates a claimed invention if the 
reference discloses each and every element or limitation of the subject matter as claimed; the so- 
called "ail elements" rule. See MPKP §706.02; MPEP §213 I, citing Venkgaal tiros, v. Union Oil of 
Cal. (Fed. Cir. 1987). The Examiner hears the burden of establishing that a single reference in fact 
discloses each and every element, must consider the reference as whole, and may not read teachings 
into a reference (hat do not exist. MPEP §2131. The Kanner and Wirlh references fail to meet this 
test because they do not teach each and every clement or limitation of the claimed subject matter. 

As a starting point, the Examiner must consider language of the claims to determine what 
elements arc required, giving the claims terms their literal meaning, unless defined/used otherwise in 
the specification. MPEP §21 1 1.0 1, citing In re Zletz, 13 U.S.P.Q.2d 1320 (Pcd. Cir. 1989). The 
literal meanings of claim terms in considered through the eyes of those of skill in the art to which the 
invention pertains. 

The required elements and limitations of the presently claimed invention, in its broadest 
sense, arc set out in claim I (as previously presented), which reads: 

A method for isolating a population of naturally-occurring post-translationally modified 
peptides from a complex mixture of peptides, said method comprising the steps of: 

(a) obtaining a protcinaccous preparation from an organism, wherein said proteinaeeous 
preparation comprises a complex mixture of peptides comprising naturally-occurring post- 
translationally modified peptides from two or more different proteins; 

(b) contacting said protcinaccous preparation with at least one immobilized post-translational 
modification-specific antibody; and 

(c) isolating at least one population of naturally-occurring post-translalionally modified peptides 
specifically bound by said immobilized modification -specific antibody in step (b). 

Read literally, the claims require that a population of post-lranslationally modified peptides 
be specifically isolated from a preparation containing post-lranslationally modified peptid es from two 
or more different proteins. Literally, the claims are not directed to, nor encompass, the isolation of 
proteins from mixtures of proteins . This claim interpretation is consistent with and supported by the 
entire leaching of the 133-page specification, which makes clear that the method of the invention 
isolates peptides (not proteins). Indeed, an explicit definition of peptide is provided in the 
specification: 

" 'peptide* means a fragment of a whole protein, e.g. a protease cleavage fragment, having a 
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sequence two or more amino acids long." p. 21 , lines 5-6. 
Similarly, an explicit definition of a complex mixture of peptides is also provided in the 
specification: 

" 'complex mixture of peptides' means a substantially unpurifled mixture of a plurality of 
different peptides corresponding to two or more different proteins, typically including both modified 
and unmodified peptides." p. 2K lines 16-19. 

Elsewhere, the specification makes this distinction clear, for example: 

"The method of the invention enables the single-step isolation (and subsequent 
characterization) of multiple different peptides, corresponding to a multitude of different proteins . .** 
p. 19, lines 13-16. 

In other words, it is crystal clear to the skilled artisan that a peptide is not a protein (but is 
derived from a protein) and that the claimed invention pertains to the selective isolation at peptides, 
not proteins. The difference is important, because as noted in Mann et ai. (Ref. CO) and Raggiaschi 
el al. (Rcf. DD), discussed above, in order to get a truly global snapshot of. c.#., protein 
phosphorylation in a cell, one must be able to isolate and identify a great number of phosphorylatcd 
peptides (not proteins), since merely isolating the proteins would fail to identify the many different 
phosphorylation sites occurring on those proteins. 

Turning to Kanner and Wirth, both references disclose no more than the purification of 
tyrosine phosphorylatcd proteins from mixtures of proteins using well-known prior art techniques. ; 
Kanner is entitled "'fmmunoafilnity purification of tyrosine-phosphorylated cellular proteins/' and 
discloses that tyrosine-phosphorylated proteins in a cell extract may be immunoprecipilated using a 
phosphotyrosine-specific antibody, and then separated by gel electrophoresis prior to further analysis. 
Wirth is entitled £ Thc rat liver epithelial (RLE) cell nuclear protein database," and discloses a .similar 
approach. Both references completely fail to disclose the isolation of modified peptides from a 
!LOtT^le>^m^ as required by the claimed subject matter. Neither references in any 

way discloses that the cell extracts studied in fact contained "post-lranslalionally modified peptides 
from two or more different proteins'' as required by step (a) of Applicants" claimed method. 8 Neither 



The Examiner may have been misled by the fact that these references use the term "protein" 
interchangeably with the term "polypeptide" (neither of which is a peptide). 

8 

Moreover, there is no evidence of record to support an argument that the whole protein cell extracts of 
Kanner and Wirth inherently must contain modified peptides from two or more different parent proteins. 
See MPEP §21 12(1 V). However, even if that were shown to be true, Kanner and Wirth would still fail to 
teach the selective isolation of such peptides, as required by step (c) of the claims. 

._?<;_ 
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reference in any way discloses "isolating a leas! one population of naturally-occurring post- 
translationally modified peptides" as required by step (c) of Applicants' claimed method. 

Rather, as discussed at length in the second in-person interview with the Examiner. Kanner 
and Wirth disclose no more than traditional and well-known prior art irnmunoprecipitation methods 
that, while useful for studying modified proteins, are recognized as not bein e s uitable for isolating 
modified peptides. The limitations and unsuitability of prior art approaches like that disclosed in 
Kanncr and Wirth is discussed at length in the Background section of the specification, and is 
expressly evidenced by all of the protcomics techniques review articles that have been cited, 
discussed, and made of record in this case {see Refs. CO, CF, CZ and DA-DD). In fact, one such 
reference, Conrads et ai (Ref. CZ) clearly states that Applicants* method is new, powerful, elegant, 
and solves the limitations of the prior art approaches. Indeed, if Kanner and Wirth had in fact 
disclosed the presently claimed subject matter. Applicants would not have experienced the surge of 
commercial and academic interest in the present invention that has in fact occurred. 

Since Kanner and Wirth fail to teach each and every element and limitation of the claimed 
method, the presently claimed subject matter is novel and patentable over these references (and all 
other prior art), 9 Accordingly, the novelty rejection of claims L 2, 4. 5, 10. and 13-23 is improper 
and should be withdrawn. 

Nonetheless* Applicants have presently voluntarily amended independent claims I and 30 in 
order to more distinctly point out the characteristics and features of the claimed invention; namely, 
that the protcinaccous preparation of step (a) comprises "a complex mixture or the recited modified 
peptides. As discussed with the Examiner in the second in-pcrson interview, this amendment makes 
explicitly clear in step (a) of the claims what is already clear from the both the preamble of the claims 
and the teachings of the specification; namely, that the protcinaccous preparation (which will be 
contacted with the immobilized antibody) contains a complex mixture of peptides. See, e.g. 
specification at p. 28, lines 12-16: "The protcinaccous preparation, f] contains a complex mixture of 
modified and unmodified peptides from a plurality of different proteins . . 

This amendment further distinguishes the novelty of the claimed method over Kanncr and 



SPE Le acknowledged the same in the in-pcrson interview. Furthermore, since these references fail to 
meet all elements of the broadest independent claims, they also fail to meet all elements of any of the 
dependent claims. In some instances, the Examiner has improperly rejected dependent claims with 
elements that are simply not taught at all in the cited references (for example, Wirth is devoid of any 
teachings relating to mass spectrometric identification of peptide sequence, despite the Examiner 
assertion to the contrary (sec June 1 4, 2006 Office Action at p. 5). 
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Wirth (and nil other prior art), as those references fail to teach contacting a complex mixture of 
peptides with an immobilized antibody. 

1 1 . Neither Kanner o r Wirth is Ena bli ng for the Claimed Method . 

It is also a bright-line rule that a cited reference only anticipates a claimed invention if the 
reference is enabling for the subject matter ax claimed. See MPCP §2 1 2 1 .0 1 , citing In re lloeksema. 
158 U.S.P,Q. 596 (CCPA 1968). Staled another way, U A § 1 02(b) reference must sufficiently 
describe the claimed invention to have placed the public in possession of it." Paperless Accounting 
Inc. v, Day Area Rapid Transit A>.v M 231 U.S.P.Q 649 (Fed. Cir. 1986), cerL denied. 480 U.S. 933 
(1987). The test for determining whether a prior art reference is enabled for a claimed invention is 
the same test for determining whether a specification is enabled: the cited reference must teach the 
invention in sufficient dctnil to enable one of skill in the art to make and use it without undue 
experimentation. Minnesota Mining & Mfg. Co. v. Chemque. Inc., 64 U.S.P.Q.2d 1270 (Fed. Cii\ 
2002). 

fuming to the disclosures ofKanncr and Wirth. not only do both references fail to teach and 
every clement of the claimed subject (as previously discussed), but both references Anther fail to 
enable Applicants 4 claimed method. Both references utterly fail to provide any leaching (much less 
detailed teaching) on the conditions and steps necessary to successfully selectively immunoaffinity 
isolate a population of post-translationally modified peptides from a complex mixture of peptides. 
Rather, their disclosures arc limited to describing how full-length proteins may be 
immunopreeipilated (and subsequently separated by tedious gel separation) from a mixture of 
proteins, which techniques are not suitable for isolating peptides in accordance with the claimed 
method. Given the limited teachings of Kanner and Wirth. a person of skill in this art would, at the 
time the present application was filed* have needed to resort to extensive and undue experimentation 
to attempt to selectively isolate peptides using the method disclosed by those references. 

Indeed, the best evidence of this undue experimentation and the fact that Kanner and Wirth 
arc not enabling are the publications of record in this case that firmly establish the Jailed prior 
attempts to accomplish what Applicants' method accomplished for the first time, and which clearly 
state that prior art protein immunopreeipitation methods don't work for selectively isolating peptides. 
See Kefs. CG. CF. CZ and DA-DD (discussed at length above). 

For example, Mann (Rcf. CG) expressly slates the prevailing view (at the time the present 
application was filed) that phospho-specific antibodies were not suitable for selectively isolating 
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phosphorylated peptides from mixtures, due to various technical limitations. *SV<? Mann p. 261. last 
paragraph. Marcus (Rcf. CF) expressly concludes that the detection of phosphorylation sites 
(phosphopeptides) using such phospho-specific antibodies is "almost impossible'* due to various 
technical limitations, including binding affinity. See Marcus p. 2635, end of 3.2.1. Quadroni (Rcf. 
DA) expressly states that "As a general rule, all these antibodies behave quite poorly as affinity 
reagents, especially bad towards small peptides, and their main application remains in Western 
blotting." See Quadroni at p. 201, end of 1.3. The paper also expressly states that attempts to use 
anti-phospholyrosinc antibodies to isolate phosphotyrosine-containiug peptides had failed. The other 
references of record underscore the same point. 

Accordingly, Kanner and Wirth both fail to anticipate the claimed method because these 
references fail to enable it. The novelty rejection of claims I, 2, 4, 5, 10, and 13-23 is therefore 
improper and should be withdrawn. 

Obviousness Rejections -- Based On Wirth, Little, Pidgeon, and Stoughton 

The Examiner has further rejected claims 3, 6-9. 1 1. 24-28. 30-39, and 49-52 under 35 U.S.C. 
§ 103(a) as allegedly being obvious given Wirth et ai (Electrophoresis (1993). supra.) in view of 
Little ai (U.S. Pat. No. 6,322,970. (issued Nov. 27, 2001) (hereinafter "Little") already of record 
in this ease). The Examiner asserts that while Wirth fails to disclose certain additional aspects of 
preferred embodiments of Applicants 1 method (which are recited in the rejected dependent claims), 
Little teaches or suggests these steps, hence the claimed subject matter is obvious. 

The Examiner has also rejected claim 12 under 35 U.S.C. SI 03(a) as allegedly being obvious 
given Wirth et at. (supra.) in view of Little et ai. (supra.) and in further view of Pidgeon et ai (U.S. 
Pat. No. 6,579,720, (issued June 17, 2003) (hereinafter "Pidgeon'V already of record in (his ease). 
The Examiner asserts that while Wirth fails to disclose the preferred embodiments of Applicants' 
method (which arc recited in rejected dependent claim 12 and claim 11), Little combined with 
Pidgeon teach or suggest these steps, hence the claimed subject matter is obvious. 

Lastly, the Examiner has also rejected claim 29 under 35 U.S.C. § 103(a) as allegedly being 
obvious given Wirth el ai (supra.) in view of Little et ai (supra.) and in further view of Stoughton 
et al, (U.S. Pal. No. 5,965,352, (issued October 12, 1999) (hereinafter "Stoughton") - already of 
record in this case). The Examiner asserts that while Wirth fails to disclose the preferred 
embodiments of Applicants' method (which are recited in rejected dependent claim 29 and claim 25), 
Little combined with Stoughton teach or suggest these steps, hence the claimed subject matter is 
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obvious. 



Applicants respectfully disagree and submit that the Examiner has failed lo establish the 
required prima facie showing of obviousness. Further, the deficiencies of the primary reference, 
Wirth, are in no way cured by the limited teachings of Little, Pidgeon, and/or Stoughton. 

It is axiomatic that an Examiner must establish a prima facie case of obviousness by 
establishing three elements: (i) thai there is some suggestion or motivation in the references 
themselves - or if not, then in the knowledge generally available to those of skill in the art - to 
combine the teachings of the references; (ii) that there is some reasonable expectation of success, as 
evidenced by the cited references and/or other prior art, in so combining the teachings, and (iii) that 
the cited references teach or suggest each and every limitation of the claimed subject matter. See 
MPEP §§2142, 2143, citing, e.tf. In re Vueck % 947 F.2d 488 (Fed. Cir. 1991). The mere fact that 
references can be combined is not sufficient to establish desirability or motivation lo do so {see 
MPK P $2 1 43 .0 1 , citing In re Miffs, 9 1 6 F.2d 680) (Fed. Cir. 1 990)). 

In the present case, a prima facie showing of obviousness has not been established because 
none of the three required elements has been met. As discussed in the interview, the primary 
reference, Wirth, completely fails lo leach, suggest, or make obvious Applicants" invention as 
presently claimed. The limited teachings of Wirth, and how the phospho/wtfW/? 
immunoprecipitation method it discloses is distinguished from the present invention, have been 
described in detail above. Not only is there no teaching or suggestion of Applicants* method in 
Wirth. but a skilled artisan would have absolutely no motivation or expectation that its teachings 
could be applied to successfully isolate modified peptides from complex mixtures of peptides. In 
fact, such artisan would have had an expectation of failure given the clear prior art failures and 
teaching away evidenced by the references of record in this case (Rcfs. CG, CF, CZ and DA-DD, 
discussed above). Since the primary reference, Wirth, fails to render obvious the invention as most 
broadly claimed in independent claims I and 30, the claim rejections based on combinations of Wirth 
and the secondary references Little. Pidgeon, and Stoughton similarly fail. Accordingly, the subject 
matter of claims 3, 6-9, II, 12, 24-29, 30-39, and 49-52 (as well as all other pending claims) is non- 
obvious and patentable over Wirth and the cited secondary references, and the rejection of these 
claims should be withdrawn. 

Further, none of the secondary references - Little* Pidgeon, and Stoughton (nor any other 
references cited by the Examiner in this case) - taken alone or combined with Wirth, teach, suggest, 
or make obvious the presently claimed methods for selectively isolating, from a complex mixture of 
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peptides, a population of naturally-occurring po.st-translationally modified peptides by 
immunoaffinily isolation using a posl-lranslational modification-specific antibody. The limited 
(cachings and shortcomings of the Little and Pidgcon these references were extensively discussed 
and distinguished by Applicants previously (both in the first in-person interview and in previous 
Responses), and the Examiner has previously acknowledged that they do not, alone or in 
combination, render the claimed subject matter obvious. Stoughton, entitled "Methods for 
Identifying Pathways for Drug Action,^ fails for the same reasons as Little and Pidgeon. 

Finally, the non-obviousness of the present invention over the prior art is irrefutably 
evidenced by references like Mann, Marcus, Quadroni, Cxmrads, and others (see Rcfs. CG, CF, CZ 
and DA-DD (discussed at length above)), all of which teach away from the invention and evidence 
the failed prior art attempts. The novelty and non-obviousness of Applicants* methods is further 
evidenced by the surprising results, long-fell but unsolved need, and commercial success associated 
with the invention, as discussed during the first and second in-pcrson interviews by Dr. John Rush 
and Applicants' attorney. 

Again, the subject matter of claims 3. 6-9, 1 I, 24-28, 30-39, and 49-52 (as well as all other 
pending claims) is non-obvious and patentable over Wink Little. Pidgcon, and Stoughton (and all 
other cited references), whether taken alone or together, and the rejection of these claims should be 
withdrawn. 

Doublr-Patkn tino (Statutory) Rejections 

The Examiner has again provisionally rejected claims 1-29 under 35 U.S.C. §101 for 
"statutory" double patenting, as allegedly claiming the same invention as that of claims 1-29 of co- 
pending application tJSSN 10/175,486 (Rush ef at. - also owned BY CKLL SIGNALING Tl&HNOLOGY, 
INC., the assignee of the present application). 

Since the rejection is provisional, Applicants respectfully renew their request that this 
rejection be held in abeyance until such time as the present application or cited co-pending 
application issues as a patent, at which time Applicants will cancel or amend any identical claims in 
the remaining application. 
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Conclusion 



For the reasons set forth above, the outstanding new enablement, novelty, and obviousness 
rejections of the claims arc improper and unsustainable, and should be withdrawn. The present 
claims are patentable and are in condition for immediate allowance. Withdrawal of the outstanding 
rejections is respectfully requested, and prompt allowance and issuance of the claims is earnestly 
solicited. 

Similar issuance and allowance of the related parent case (USSN IO/l75,486)(Atty. Docket 
No. CST-201) is also earnestly solicited, as the issues raised in the remaining rejections in that case 
arc the same as those discussed in this paper. 

If there are any questions regarding these amendments and remarks, the Examiner and her 
SPG arc requested to call the undersigned attorney at the telephone number provided. 



R espec t fu 1 1 y su b m i tted , 




l)irectoi>oT Intellectual Property tit Licensing 
Intellectual Property Counsel 

ClvU. SlCiNAUNCi TliCrilNOIAXSY. INC, 

(978) 867^23 1 I 



Date: August 24, 2006 



-PI- 
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Antics Wospho-threMinc-profw me tor more withe to mitosis ^specific protm ptvsphofyMhn to /j biosynuwtic Wxfina with »P .tort* 
ceils we tooted toiffy nocoteob (1 vuftrit) to V bouts AKouats of these cells mm simvUzncousiy bbefed with FPjofitoplicwtvUQ (o mCVtol) 
iSSl ^*^W^*fl^«4 rtiosptxpmfns ho* rvmicd in the ttyfmpzt&styWKtctHsrMysi! tisitto Mhr-Pio-IOl (CST 
WPI/and tn the bottom two i>3net$ \>y priautomdmrttHphy. ' 
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Background: Protein kinases am among the most 
abundant cukaryoiic regulatory proteins; over one thou- 
snnd separate kinase genes are encoder* in mammalian 
genomes (1). In spile ot the importance ol kinases in 
eukaryotic biology, relalively few ol their physiolorjical 
tarnets nre known. Trie Phospho-Threonine Antibody 
(fMbr-Poiycional) provides a powerful new tool lor 
discovering targets ol Ser/Thr kinases, lor monilorinn 
and characterizing in vitro threonine phosphwyialinn 
reactions, as well as lor high throughput Ser/Thr kinase 
drug discovery. 

Description: P-Thr-Polyctonal. produced using a new 
oalcnlcd technology, binds tlveonine-phnsnhoryiatcd 
sites in a manner largely independent ol Ihc surra md- 
iny amino acid scqtrence. It recognizes a wide range of 
ihreoninc-phnsphorylated peptides in fcUSAs and a 
large number ol ihiconinc-phosphorylated proteins in 
2D analyses. 



Source: Polyclonal antibodies are produced by immu- 
nizing rabbits with synthetic phospho-Thr-containing 
peptides conjugated to KIH. 

Purification: Antibodies are sequentially purified by 
Protein A and phospho-peptlde affinity chromatography. 

Specificity: P-Tnr- Polyclonal is specific for peptides/ 
proteins containing phospho-Thr and shows no cross- 
reactivity with corresponding nonphosphorylated se- 
quences. P-Thr-Polyclonal does not cross-react with 
sequences containing either phosphn-Tyr or pnospho-Ser. 

Species Cross-read Ivity: It is expected that this 
antihnrjy will react will) threoninc'phosphorylaled pep - 
lides/protcins regarcJJoss of species of origin. 

Applications: EuSA t Western Wotting ami immuno- 
prccipitation 

References: 

(t) Humei.T. (20001G?// tOO. 113-127. 
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Antibodies ™ 



Untreated 



-ipse Calyculin A 



<- free 




fysp/in-mrewiiwAn!k)o(Jy(P-mr-f>c^ion^ Western irafysis ol irtoic cell tysatas of Jurtot cells untreated and hwtctt with 
0. 1 crtyaittn A tor 45 minutes prior to lysis, Proteins ncrc ccfumtBd by 20 electrophoresis ^ to blotting. 




AO 



AKT <T300) 
PKC (T56G) 
CAMKIV (T1BQ) 
CAMKI1 (T20G) 
SOK1 (T170> 



Phospho- Threonine Antibody EUSAs: Signal to wso retio ofptiospno- w. /xjH-phospno-pcptidev. (7* denotes phosphcrytated 
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Background; Since the seminal observations thai 
pmlcin tyrosine kinases (PTK5) play critical rotes in 
oncogenic transformation (1,2), it has become clear 
thai both PTKs and phospno-tyrosinc phosphatases 
control a w/dc range ol critical btotogicnl processes 
(3.4). Antibodies specific for phospho-Tyr (5,6) have 
been Invaluable reagents in these studies. Thn 
Phospho-Tyrnsine Monoclonal Antibodies developed 
by Ceil Signaling Technology (P-Tyr- 100 and P-Tyr- 
102) provide exceptionally sensitive new tools tm 
studying Tyr phosphorylation and monitoring Tyr ki- 
nase activity in high throughput drug discovery. 

Description: P- TyMOO Is a high affinity ami- 
phospho-Tyr monoclonal antibody. ELISAs using a 
wide variety ol phospho-peptides indicate (T ) that P- 
Tyr-iOO binds phospho-Tyr In a manner largely inde- 
pendent of the surrounding amino acid sequence, aryl 
{?.) thai P-Tyr-Mfl hinds to a larger number uf 
phospho-Tyr containing peptides lhan other antf- 
phospho-Tyr monoclonal antibodies including 4G10 
and PY20. 2D-Westorn hiot analyses of pervanariatc* 
treated Jurkai lysaiRs indicates that P-Tyr-100 intcracto 
with a broader range ol Ty/phosphorylateri proteins 
than does 4G10. 

Source: I'-TyMOO (IgGI) fs a monoclonal antibody 
Uiat was derived from 3 mouse immunized with 
phospho-Tyr pnptides coupled to KLK 



Purification: P-Tyr-100 antibody is supplied as 
mouse ascites fluid. 

Specif lefly: P-Tyr-tOO is highly specific (or 
phospho-Tyr in pcptidcs/proleins, shows no cross- 
reactivity with the corresponding nonphosphorylated 
peptides, and docs not cross-react with peptides con- 
taining ptiospho-Ser or phosplto-Thr instead of 
phospho-Tyr. 

Species Cross-reacilvity: P-Tyr-100 will react with 
peptirics/protcins containing phospho-Tyr from all 
spontos. 

Applications: ELISA, Western blotting, immunoprc- 
cipitaiion 

References: 

(1) Varmus. K. and Bishop. J.M. (1986) CancorSurv. 
5. 153-158. 

(2) Huntei. 1. and Cooper. J A (1985) Annu. Rcv> 
Biachem. 54. S07 930. 

(3) Fischer, E.H. (1999) Adv. Zm/nvfaquL 39, 
359-369. 

(4) Humcr. T. (1S97) Philos. Trm. tl Sor,. land, ft 
Biol. Sci. 3Ti3. 5B>605. 

(4) Ward. S.G. ct at. (199?) J. Biol Clmm. ?67, 

23862-23669. 
(6) Glcnrcy. J .ft. (1988) J. Immwwi. Mnihmis 109, 

277-285. 



P-TyMOO *G1D 




Comparison of p- Tyr- JOO and AGIO Phospho- Tytosinc Antibodies: Western arufy$i; 0/ whole cell iysalcs oUirrxal cells treated 
mth 1 mMpciMtmfrtforMmimesprtototiw. Ptotnins wrc seeded by 2D ttoctrophmsis prior to 
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AT*X • LK 
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KK*MjK 
DI.T*KD 






TKY-VC 


so 
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XXV xx 

KJ>Y*VG 
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PKY«VW 



14 



1154 5 67a 

Tyr itsinc phosphorytatton in rat hlppocxinp.il dentin gyrus 
ischemia. Control francs 12): IS minute transient cerebral 
rscfvrnki (Lanes 3.4); reperfusm tot 4 hours (Lams S.G); rmrt 
2< hours (Uncs 7,6). Western analysis using P- Tyr- tOa 




so 

Stat3 (Y705) 
Stai2 (Y690) 
KDR <Y996) 
APP2 (Y200) 
•Mix PY 
KOR(Y95l) 
COC2(T1G) 
..Bcr(Y177) 



Ptiospho-ryrosuir? Antibody (P-Tyr- 100) CL&Lv signal to noise 
ratio otplvspho* vs. norhpliosjrhopcpfiitos. (V denotes phos~ 
phoryiated tyrosine) 
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Description: P-Tyr-102 is a hiQh affinity, ta.M mono- 
clonal anlibody. ELlSAs using a wide variety of 
phospbo-pepildes indicate thai P-Tyr-102 hinds 
phospho-Tyr in a manner largely iticJciJcmfcnr of !hc 
surrounding amino acid sequence. 2D-Weslr;fn hint 
analyses indicate that P-Tyr-102 hinds strongly to a 
broader range ol lyroslnc-pfKiSpborytated pruieins Ihnn 
PY-zo. lis strength ot binding suggests lhal P-Tyr-102 
may be nsciui in applications thai require especially 
high avidities. Its fine spccilicity seems to vary slightly 
from lhal of P^TyMOO. Additionally, because it is an 
kjM, it may easily bo used in conjunction with antibod- 
ies ol different isotypes lor multiplex analyses. 

Source: P-Tyr-1 02 (IgM) is a mAb that was derived 
from a mouse imrnunized with synthetic phospho-Tyr 
peptides coupled to KLH. 

Purification: P-Tyr-102 anlihnriy is supplied as 
mouse ascites lluid. 

Specificity: P-Tyr .10? is highly specific for phospho- 
Tyr in peptides /proteins, shows no cross-rcsctivily 
with (he corresponding nnnphosphorylaicd peptides, 
and docs not react with peptides containing phospho- 
Scr or phospho-Thr instead of phospho-Tyr. 



Spccios Cross-reactivity: P-Tyr-102 will react with 
pnptkJes/protcins containing phospho-Tyr from alt 
spcrtics. 

Applications: EUSA, Western blotting 




105 
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SoiHiim vanadate - * 

Western analyse; at extt*ci$ Uom sodium wifhttMc //carta/ 
(3 mM for 0.$ hour) NIMJ3 eelk using flwptm • Jytosim 
Mmnctomt Antibody (Myr- tu'i) 
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P-Tyr-102 <--IH$C PY2D <~ipc;c 




Comparison of r- Tyr- WO tort PYPO Phnspno- Tyrosine AntitodtCS: Western analysis ol whole ceil fy&vcs ol Jufktti cells treated Y/im 
1 ofcW pervade lor 30 nmutcs prior to lysis. Proteins \rsre $cp.vsicd by 2U ticMrophnrcxjs prior to blotting. 
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Background: Proline-directed protein Kinases, includ- 
ing MAPKs. Criks. and GSK&. can phosphorylalo Set/ 
Thr residues followed by prolines (1). Pto-dirodecJ 
phosphorylation plays a central role in many critical 
biological processes including transcriptional reguta- 
lion (2), checkpoint control (3). apoptosis (4). carcino* 
genesis (5), and neurological degeneration {6) yet few 
cl tlw physiological Substrates ol these kinases am 
known. The phospha-Thr-Pro Monoclon.il Antibody 
(P-Thr- Pro- 101) provides a powerful new tool for in- 
vestigating Iho cellular rolo of prolific-directed phos- 
phorylation, nr. welt as monitoring and characterizing 
the in vitro activity of Pro-riircclod p/nieio Kinases and 



Description: The P-Thr-Pro-101 Antibody hinds the 
plmspho-Thr-Pro motif in a manner largely indepen- 
dent ol the surrounding amino acid sequence in 
LUSAs. 2D Western analyses indole Ihsit P-Thr-Pro- 
101 specifically detects a broad range phosphotylatcd 
proteins. 

Source; The monoclonal antibody P-Thr-Pro-IOI 
(igi\A) was derived from a mouse immunized with syn- 
thetic phospho-Thr-Pio peptides coupled In KLH. 

Purification: P-Thr-Prn-1t)1 antibody is purifiral hum 
ascites tluid by Protein A chromaiography. 



Untrealod 



Specificity: P-Thr-Pro-101 Antibody is highly specific 
fur peptides containing phosplK)-lhr-Pfo. It reacts nei- 
ther willr nonphosphorylated peptides with the same se- 
quence noi with Ihmonine-phosphorylated peptides 
lacking downstream prolines. P-'fhr -Pro-101 Antibody 
docs not react with phospho-Tyt hut docs cross-react 
with 1 of 30 phospho-Ser peptides that have been 
tested. 

Species Cross-roariivity: ft is expected that this an- 
tibody will react with pepttdes/proteins containing 
phospno-Thr-Pro from all species. 

Applications: ELISA. Western blollinp 

References: 

(1) Pearson, R.B. and Kemp, B E. (1991) Meik 

(2) Soger, fl and Krebs, E.G. (199S) FASEB J. 9. 
72(v-73T>. 

(3) ishirse, P. (2000) CC//100. 71-78. 

(4) Crnss, T.G. ct al. (2000) ftp. OdlHes. 25G. 
34-41. 

(5) Yang, C.C.ct al. (1990) J. tool. Ctwtt. 17. 
329-335. 

(6) Reynolds. C.H. ct Ol. (2000) J. NauarJwm. 7 A. 
1587-1695. 
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Pftosplm- threonine-Proline Monoclonal Antflwty (P- Ite-Pio* wt): Wo*™ analysis ol wtrotc ecfV ty&tn M Jmkat cells untreated 
mri ircnictt vilh J ^rtf txtefczole tot i? itom prior la lysis. Proteins acre separated by ffl dcchopDorcsis prior to ttoitm 




4E-BP1 (T45) 
APP1 (TGOO) 
*B (T821) 
JRB <T373) 
PRAK <T1G2> 
p&ORSK 0*573) 
CDK4 (T172) 
ATP2 (Thr71) 



Phosptto- ThfMtutr.. Proline fJtanodwuf Antttooy N.fSAs: Signal to raise rath) oi phnsrfto- vs. non-pitasphn peptides. (V denotes 
plioSpfinryltfect (JvcMiir.) 



16 



PAGE 39/46 1 RCVD AT 804/2006 6:19:03 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-3/4 1 DNISOTOO 1 CSID: 4 DURATION (mm-ss):2346 



08/24/2006 THU 18:39 FAX 



@040/046 



ft Orders lfi/76l&Cat Ofdcrcftitftsiuiialjoin BS Technical Support I »77 G78-TUCH iu(o<®uHteiynnl.com a www.colfcltjnal.com 



Background: Akt plays a central role in mediating 
critical cellular responses irtcludiny cell growth and 
survival (1), angiogenesis (2). and transcriptional regu- 
lation (3). While a number ol Ak! substrates including 
G5K3. Bad, and Caspasc 9 are known (4-6). many im- 
portant substrate await discovery (?}. AM phosphory- 
laies substrates only at S«/Tnr in a conserved molil 
characterized by Arrj at positions -5 and 
-3 (8). The Phospho-Akt Substrate Antibody recog- 
nizes phospfwylatcd Akt substrates, providing a pow- 
erful new tool kit the discovery and characterization ol 
potential Akt target proteins. 



£lpp^ 



Description: Phospho-Akt Substrate Antibody, pro- 
duced using a new patented technology, binds prefer- 
entialfy topeplidcs/protcins containing phospho-Tlu/ 
Ser preceded by Lys/Arg at positions -5 and -3 in a 
manner largely imtependcnt ol the surrounding amino 
add sequence. It ieconni7cs a wide range ol phosgho- 
rylated Akt substrate peptides in liLISAs and a large 
number ol presumptive Akt substrates in 20 analyses. 

Source: Polyclonal rabbit antibodies 

Pnrilication: Antibodies are sequentially purified on 
Protein A and peptide affinity ctuoniatofjraphy. 

Specificity: litis antiborty preferentially binds pep- 
lidcs/proteir is which contain phospho-Thr/Scr pre- 



ceded by ArpAys at positions -5 and -3. Some r.ross- 
reaclivity is observed for peptides that contain 
phospho -Thr/Sor preceded by Arg/Lys at positions 
-3 and -2. No cross- reactivity is observed with corre- 
sponding nnnphosphorylaed sequences or with other 
phospbo-Thr/.Ser containing motifs. 



Species Cross-reactivity: 11 is expected that this 
antiborfy will react with die specilied rjfwsphoryfeted 
motif from all species. 

Applications: ELISA, Western bloltino 

References: 

(1) Marte.B.M. and Downward, J. (t997) fa/wfc 

(?) Jiang. 8.H. et nl. (2000) Proc. Natl. Acid Sci. USA 
97. 1749-1753. 

(3) Schcid. M.P. ami Woodgctt, J.R. (2000) Ctrn. Bint. 
10. RI91-19*. 

(4) Pap. M. et al. (1998) Biol. Chcm. 2/3. 
19929-19932. 

(r>) Datta. S.R. et al. (1997) CclW, 231-241. 
(B) Cardonc, M.H. et at. (1990) toco 282. 
1318-1321. 

(7) Colter, P.J. et al. (1998) BtWim J. 335. M3. 

(8) Alessi. D.R. et at. (1996) FEBSM 399, 333-338. 
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Caryculin A 
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Plmpfto Akt SuosUnie Arti'tody: Western snutysis of nfiotc ccttiysotcs oUttrkat celte trntwind art treated with O. t niM diymtin 
A tor 30 mnutos prior to fysis. Proteins me separated by 20 derJrqitxjrcsnt prior to ototliriQ. 



nnrtsc*»WP 
FKUkl<H*5K 

RBitKUT* VW 
KLRLV.T'DY 
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PKA (T197) 
Af*'(T28) 
. GSK30 <S9> 
• eNOS(Sl177) 
NMDARfl (S69fl) 
. FKHR (S250) 

' Rflf 1 <sas9) 

" AjWil-1 <S346) 
tosptxto 10(T489) 
.Apftf-1 (TZ59) 
Caapa50 2(T14t) 
Cftspase 10 (J 303) 
Cosp&se 8 (T283) 



Ptwptto-Att Suhstrztc Anttbtxty CIJSA& Sional to noiso tm oiptmplio vs. txnt-phosoho peptides corresponding to potential Akt 
stilxtist* shot (V andS* dcocx pnoqih&y&M Uveonine and serine.) 
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Background: The 14-3-3 proteins arc a highly con- 
served family ol proteins invoked in the regulation of 
cell survival, apoptosis. proliferation and checkpoint 
control (1-5). Bioloplcat regulation by 14-3-3 is mcdi- 
atetf through phosphorylation* dependent protein-pro- 
tein interactions (6). Two different phospho-Ser-con- 
teintng motifs arc tound within nearly at! fenown 
14-3-3 binding proteins (7). Motif 1 (Arg/Lys and Scr 
al positions -3 and -2, pnospho-Ser at position 0, and 
Pro at position +2) is lound in critical regulatory pro- 
teins including Bad, cdcMc. FKHRL1, PKC and c-Ral 
(5,7). This antibody provides a powerful new tool for 
(he discovery and characterization ol potential 
14-3-3 binding proteins and tor high Ihroughpul drug 
discovery. 

Description: Hhospho- 14-3-3 Binding Motif Anti- 
body, produced using a new patented lochnototjy, 
binds pcptkfes/proicins containing phospho-Sfir sur- 
rounded by Pro at the +2 position and Arg/Lys at 
the -3 position. Binding is phospho-speciite and 
largely independent of the surrounding amino acid se- 
quence. It recoc/nizes a wide range ot peptides contain- 
inn phosphorylateil 14-3-3 binding motifs in ELISto 
and a large number nl presumptive 14-3-3 binding 
proteins in 2D analyses. 

Source: Polyclonal rabbit anybodies 



Puriilcaliorr. Antibodies are sequentially pur/lied on 
Protein A and peptide affinity chromatography. 

Specificity: This antibody is highly spocifie tor pep- 
lidcs/pioteins containing pnospfuhScr surrounded by 
Pro at the -*2 position and Arg or i.ys at the -3 posi- 
tion, It weakly cross-roads with analogous sequences 
containing phospho-Thr instead ol r)hospho-Ser in this 
motii and with sequences containing phospho-$cr sur- 
rounded by Phe at Ihc 4-1 position and Arg/Lys at tho - 
3 position. No cross- reactivity Is observed with corre- 
sponding nonphosphcrytated sequences oi with glhcr 
phospho-Thr/Ser/Tyr containing motifs, 

Species Cross-reactlvlty: ft is expected thai this 
anlibody will react with the specified phosphorylaled 
motif from alt species. 

Applications; Western blotting, ELISA 

References: 

(1) Aittan, A. (199I>} Trends Biochcm ScL 20. 95-97. 

(2) Zha. J. ctaf. (1996) GfflB7.m-m. 

(3) Phnrica- Worms. H. (1999) Mtfwcttl, 535-537. 
{A) Iznion, G. ct al. (1999) Natwtt 394, 08-92. 

(5) Xing. H, (2000) EMBOJ. 19.349 358, 

(6) Muslin, AJ. (1996) CcJW, 889-097. 

(/) YaflB, M.B. ctal. (1997) Cfe//91, 961-971. 
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Western <miysis using Htosplto- 14-3-3 Dinting Motif Anlibody. Atrial cells *»* totted mat 0. 1 mM ctiycutin A 30 minutes. 
W t MsvparWty2DcMaptore&prioilobMtnQ. 



Bad Fusion Construct: 



<A)Pht!5pbcH4-3-3 
Binding Motif Ab 

(6) Pfwspito-aid 
(Sor136)Ab 

(C) Phcspho&rl 
(Sen 12) Ab 



11ZA i«v 
13«A 




urn 



Pho5Pho*Bad 



Phosnho-Datf 




Ask (5967) 
Ftafr (S2S9) 
Bad (S112> 
GSKdp (Ss) 
BAD (5130) 
GDC25 ($210) 
AFX <T24) 
ORIC2 (S6SQ) 



V&tf&n snafysis of Bzd or Bad mutant fusion protein trans- 
fected 283 cells using (A) Phosfho- 14*4 Binding AMf 
Antibody. (D) Pliospno-Bad ($c/ 13B) Antibody, and (C) 
ttiospho-fod(Snrii?) Antibody. 



Phospho- J4-3 3 Bmdino Motif Antibody EUSA& styml/noise 
alio olphospbo/non^impho W-3>3 binding mow ptylidcs. 
r amis- denote pttosp/wyixod Vwcvirw and serine) 
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Source: Polyclonal rahbii antibodies 



Background: A class of kinases thai regulate an array 
ol physiologies! processes and include cAMP-dcpcn- 
dent protein kinase (PKA). cGMP-dcpcndcnt protein 
kinase, protein kinase C. Akt. and RSK stare a sub- 
strate specialty characterized by an Aro at position -3 
relative to the phosphorylalcd Ser or Th; (1,2}. Ttasc 
arc referred to as Arg-diicctcd kinases or AGC-famity 
kinases. The Phospho-PKA Suhstraln Antibotry pro- 
vides a powerful new tool tor invest tijaling the regula- 
tion of phosphorylation by PKA and other Arg-direcled 
kinases, as well as lor high throughput kinase drug 
olscovcry. 

Description: Phospho-PKA Substrate Antibody de- 
tects pcptidcs/protelns containing phospho-lhr with 
ArQ Ot Ihc --3 position. It is a usclul tool i» irtenlilyino, 
ncv/ substrates Ol AGCfamity kinases, inctmlimj PKA 
and PKC. 

Prom In kinases 
[ pka_ | nrec* (rocz/pyritnA 




♦ - t ♦ - t- 

- - T - 



Call txtracl 
PKI 



Wtitf&n analysis of AMI cell extracts in viliu pltosphtiiyinhul 
by protein kinase A. pins or mims ft(A Mitoi (PKI). CMC! 
ml CDC2/cyc!'mA using phospho-PKA Substrate Antibody. 



Purification: Antibodies arc sequentially purified op 
Protein A and peptide affinity chromatography. 

Specificity: This antibody is specific lor peptides 
contain phosphc-Thr with Aro at the -3 position. It also 
recognizes some peptides containing phospho-Scr with 
Arg at the and -3 position, it docs not recognize the 
nonpiiosphoryiated PKA .substrate motif. 

Species Cross-reactivity: This antibody should re- 
act with peptides/prcteins containing the specified 
phosphorated motif frorn all species. 

Applications: Western btoiliiuj. aiSA. iinniunopre- 
tipitalion 

References: 

(1) Mnrrfminy. M. (1997) Antut. fay. Bioctmn. 65. 
W7-W. 

{2) Pearson. U.B. and Kemp. B.£. (1991) Methods 
LiXymat.m. B2-81. 




CalycutlnA 



Wcsmn MDlysis ofllfyculw A-tr&Hctf MM «»//$ Vfinf) 
IJlioxfihu-PKA Substrate Antihntty. 
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ERK«T 



VI) 
YR 
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UK 
iJV 
-MP 
WP 
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30 AO 














Apat-1 (S3rt6) 










COC25 (821 G) 






AFX (T24) 






Caepflso 10 (T48D) 






PP1 (S2) 









WiOspho PHA Substralc Antihoify f.USA^: $kjnal to now WtiQ otptrospfto ^ nvn-phospiw peptkfes conttinrnrj atttminn or lysintt 
m the -3 position- (V ml S ' donolc phosptMylAJtft Uncotrim and stttiitc) 
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Phos|iho-(Ser/Thr) Ph6 Antibody 




; .(30WeSlWft;iTilW'6 l ots) -\ 



Background: Many critical protein kinases can be 
regulated by phosphorylation at a specific swine or 
threonine surrounded 6y phenylalanine or tyrosine, for . 
example, Akt, an important kinase that regulates cell 
survival, Is activated hy phosphorylation at Ser4?3, a 
she surrounded by phenylalanine and tyrosine (1). 
RSK1, p70S8K, and certain PKC isotorms also contain 
a similar consensus plraphorylatlon site. Phosphory- 
lation ol these sites is required lor kinase activity (2,3). 
The Phosphr>(Ser/Thr) Phe Antibody is a powcrlul new 
toot for discovery ol new proteins containing this im- 
portant regulatory motif. 

Description: Phospho-Serine/Threoninc Phenylala- 
nine Antibody detects phosphorated serine or threo- 
nine lhat rcQUlros tyrosine, t/ypwpnan, or phenylala- 
nine at the -1 position or phenylalanine at the +1 
position. 

Source: Polyclonal rabbit antibodies. 

Purification; Antibody is purified by protein A and 
peptide affinity chromatonraphy. 

Specificity: The antibody is highly specific to phos* 
phorylated IF/Y/WHT/5} or (S/T)F containing peptides 
and proteins, and does not recognize nonphosphorylatcd 
IF/Y/Wirr/S] or IS/DF motifs or other phospho-scrine/ 
threonine containing proteins and peptides. 



Spocics Cross-rc activity: This antibody should re- 
act with pcphdcs/prolcins containing the phosphory- 
latcd molit from all species. 

Applications: EUSA. Western blotting, immunCprc- 
cipiiation 

References: 

(1) Alessi, O.R. ct at. (1996) CMHOJ. 15, 6541-6551. 

(2) Dafoy. K.N. el al. (1998) J. Biol. awm. 273, 
1496-1505. 

{3) Keranen. LM. el al (1995) Cunflioi 5, 
1394-1403. 




+ Cfllircvlhi A 
Vfcstcfo analysis ofcrfywHfl A Uetf&tAW celts (w'ng 

Phwpfw~Scrinz/i fnntxrinfl PtoatyMwrt* Anlihady. 



PKA (T197) 
CAK (T170). . 
.PKC0H (T633) 
.pflORSK <S221.) 
C0K2 CT150) 
C»Kl (T101) 
<JSRYa(S507) 

. mm (S378) 



ivwiib 

IWYT*HK 
QCiYSM'V 



PtoxfiliD $cfh)c/fhrcQn!ne tticnyiAfiuttne Antibody CUSAs: stpnof to noise ratio ct phosptto vs, non-nhosptto peptides in itx 
phosphorylation $itcisadjaixrittoptienytof.vime. tyrosine, ottryplwhw, (TmdS' ttiaKAfitfit^jxytaUxJllumMK&Ml serine.) 
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Oackrjrountl: Nitric oxide (NO) is implicated in car- 
cinogenesis {1), chronic infection, inllammatlon (2), 
and ncurodegeneration (3). High levels of boih super- 
oxide and nitric oxide in these tissues interact lo form 
nnrnxyniif itc, a potent oxidant that can modify Tyr resi- 
dues in proteins to form 3-nitrolyrosinc (4). Tyrosine 
nitration of mitochondrial manganese superoxide 
dismutase results in loss ol enzymatic activity (4). The 
nitration of p53 at Tyr residues abolishes its capacity 
lor binding lo ils ONA consensus sequence (5). 

Description: Nilro-Tyrosine Antibody detects pro- 
tcins/peptidos with nilro-Tyr independent ol the sur- 
rounding amino acid sequences, it is a valuable tool 
for identifying new nilratcd proteins as well as lor di- 
agnosis ci protein nitration and measuring iovcis of 
nitrated proleins in f«sucs and samples, 

Source: Polyclonal antibodies are produced by im- 
munizing rabbils with a synthetic nitto-Tyr- 
comainlng peptide coupled to Kill. 

Purification; Aniibudies are purified sequentially by 
protein A and peptide affinity chromatography. 



Control 



Specif Icily: Nilrotyrosinc Antibody is highly specific 
for nitrated Tyr. II duns not irxogni/o native tyrosine 
residues or phospho-Tyr. 

Species Cross-reactlvlty: It is expected that NiUo- 
Tyrosinc Antibody will react with peptides/protcins 
containinQ nitro-Tyr from all species. 

Applications: Western blotting. ELISA, immunocy- 
InchRmistry 

References: 

(1) Bonl?. B.G. cl al. (2000) HeadNeckTl. 64-70. 
{?.) Jaiswal, M. ct at. (2000) Canc&f Res. 60, 
104-100. 

(3) Olivonza, R. ot al. (2000) J. Neumchem. 74. 
785-791. 

(4} MacMllian-Crow, LActst. (I996) P(OC. AM 

fi;wt. $v\ USA 93, 1 1853-1 1&58. 
(li) CtuwoUc-Autat. L. ct at. (2000) Bfocttem. 

Biophys, ties. Common, 267, 609-613. 



Peroxynitrlte 
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mHmQcytochcmistfystoinity of 3T3 cells treat*! trill) dCQfAdfidpCfoxyftitritc (control) or pcroxym'trito using Nittotyioslnc Antibody (utom). 



\ 3T3 1 CO i A43 j HeLa 1 3T3 | Cell Lines 




(A) Ptiosptto-Tvroslne Afi 
(FTyMOD) 



(B) NUro-TyrasIne Ab 



PeroxynfUltc 

• ♦ - - * Degmded Peroxynltriro 
* ♦ Perranad*J» 

isfcawo mfysn ol wink celt fyvitcs d diffe/cnt cells untreated. treated with 
pvoxynilrte. depndeti pcfQXynl!ri& or pavxuttate using (A) Phospfm- Tyrosine 
Antibody. (B) h'jtrotjrosifn Antibody. 
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Background: Protcif>acetytation on lysine, fiirc phos- 
phorylation ol serine, ihteofiinc or tyrosine is an im- 
portant reversible modification controlling protein ac- 
tivity. The conseived amino-termi rial (tonkins of the 
tour core hJstoncs (H2A. H2B. H3 and H4) contain 
lysines thai arc acctytalcd by hisionc acttyttranstcrascs 
(HATs) and deacctylatcd by histonc dcacctylases 
(HDACs) (1). Acetyiation ol histones and transcription 
factors is well known to regulate chromatin structure 
arKio^c activity {2 --4), 

To study and discover new sites of protein acetyiation. 
Coll Signaling Technology has developed a patented 
method to generate polyclonal antibodies that recog- 
nize acctytated-Iyslne in a manner largely Independent 
ol the surrounding amino acid sequence. Western blot 
analysis of extracts from Tnchoslalm A (TSA; a 
dcacctylasc inhibitor) treated celts shows that the 
AcctyJatcd-LysiPc Antibody reacts with a variety of 
occlylatcd proteins. 

Description: Acelylated-Lysine Antibody detects orr> 
tefnscantainino, sites of posltranslational acotytation 
on the c-amino groups ol lysine residues. It recognises 
acctylatcd-iysinc in many contexts. II has been demon- 
strated to recognize acetylatcd hislonns. p53, CBP, 
PCAf\ and chemically acetylatcd BSA. 

Source; Polyclonal antibodies arc produced hy immu- 
nizing rabbits with a synlhetli: fineJylateri-iysi»n peptide 
(KLH coupled). 

Purification: Anlihottics tirn purified by protein A and 
peptide iiltinity rtfuomntngiaphy. 

SpnsltivHy and Specificity: The Acctylated- Lysine 
Antibody is acetyiation specific. It spccillcalty roads 
with os tilde as 0.0* no of chemically acetylaied BSA 
without cross-rcocting with up to 25 tig of 
nonacetylatrjtl BSA. 

Snoclcs Cross- re activity: II is expected that this 
antibody will react with accrYfatcOpcpi ides/proteins 
from nil species. 

Applications: Western blotting, immunuprecipitntion, 
ELISA 

Selected Application Reterences: 

Martinez-Balbas. MA ci at. (21)00) Kenulatinn nt E2F1 
activity by acetyiation. SMBOJ. 19{4). 662-671. 

References: 

(1) Hassig, CA and Schreibcr, S.L (1997) Von. 

Opln. Chen). Biol. 1(3), 300-308. 
(?) Alltrey, V.G. et al. (1904) hoc. to//. Acad. Sci. 

«M 51 .786-794. 

(3) Lilt. L ct at. (1999) Mol. Celt. Biol. 19(2), 
1202-1209. 

(4) Bayus. J, et at. (1998) N9tmm. 594-49B. 



Specificity and sensitivity of Acemtcd- Lysine Antibody as- 
sayed on Jttf jrftfitf BSA (A. 1. OP. 0.04 or O OQ8 ng; tones 
i -5) or tiNUHXtyttted BSA (25.0OO. 5.QQO, 1.000 or 200 na; 
fanes 6-0). 



(A) Acetyls tod 
Lysine 




Western analysis at Minute tram ISA-treated COS Ceils 
grown In 10% f&H (tones UP) or serum starved (or W hours 
(lanes 3-4) us'mg Aceiytatea Lysine Antibody (A) &d MAW 
Antibody (f>) 

(A)Acetvlnted 
Lysino 

• K*Au«p53 




(B) p&3 

••(63 



Increase in p53 acetyiation of UV 'treated 203 cells invnunopre • 
ciptiatcd triih p$3 Antibody, tivn detected by Western btdting 
using Acciytatcd Lysine (A) undpX) Antibodies (P). 

AcetylBted 
LytiAd 

-H3 



« Sodlnm Btrtyrs*© 
tnoimonl 

tor/case in Histrme xetytatinn ot.tf3 ceils treated with 5 mM 
Sodium (kityrate (or 24 hovts detected by Western Uniting 
wing Acctytaied-lysmAniibody. 
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Background: Protein acelytation oft lysine, like phos- 
phorylation ol serine, threonine or tyrosine, is an im- 
porlani rcverstole modification controlling protein ac- 
tivity. The conserved amino-terminal domains ol the 
lour core hlstones (H2A. H2B. H3 and H4) contain 
lysines that are acetylaied by histone acetyttransferases 
(HATs) and deacelylated by htetonc dcacetyiases 
(HDACs) ( I ). Acetylation ol hlstoros and transcription 
factors is well known lo regulate chromatin structure 
and ocne activity (2-4). 

To study and discover new sites of protein acetylation, 
Cell Signaling Technology lus developed a patented 
technology to generate antibodies tliat recognize acety- 
latcd lysine in a fashion largely Independent of the sur- 
rounding amino acid sequence. Western analysis using 
extracts fromTrichostatin A (TSA; a deacetylase inhibi- 
tor) treated colls show that the Acctylalcd-Lyslne Anti- 
body reacts with a wide variety of acclylatcd proteins. 

Description: Ac-K-103 delects proteins containing 
sites ot postradiational acetylation on u* c-amino 
groups ol lysine residues. As a mouse monoclonal an- 
tibody, Ac-K-103 complements our Acetylated-Lysine 
Polyclonal Antibody (catalog #9441) as it shows differ- 
ent and overlapping specificity. Acetylated-Lysinc 
Monoclonal Antibody (Ac-K-103) demonstrates con- 
text- independent detection ol acetylaied lysine. In addi- 
tion to acetylaied histones, which it delects particularly 
will, the antibody also has been shown lo recognize 
GBP, PCAP, os well as chenTicaliyaoclytatcd BSA. 



Acotylatod Lytlrta 

Monoclonal 

(A«-K-103) 



'^6fe^^^Wd : ii0 :: ?:;•■ $475 



Source: Monoclonal antihody is produced by Immu- 
nizing mice with a synthetic ncclytatcd-lysinc peptide 
(KLH coupled). Acelylated-Lyslne Monoclonal Anti- 
body Is a mouse lgG2a isolype. 

Purification: The antibody in supplied as mouse as- 
cites fluid. 

Specificity: The Acetytatcd- Lysine Antibody is acety- 
lation specific. H specifically reacts with acetylated- 
lysine without cross- reacting with nonacetylated lysine. 

Spoclos Cross-reactivity: It is expected that this 
antibody will react with acetylaied peptides/proteins 
irom alt species. 

Applications: Western blotting. &1SA 
References: 

(1) Hassig. CA and Schiciber, S.I.. (1997) Cvrr. 
Qpin. Cham. Biol 1(3). 300*308. 

(2) AJIfrey. V.G. et at. (19G4) Proa Nail. find. Set. 
USMS1.7U-794. 

(3) LIU. L et al. (1999) Mnf. Cell Biol. 15, 7202-1209. 

(4) Hung. H.L. cl al. (1999) Mol Call Biol 19, 
3496-3600. 





Acclylatcd hlstonc* 

* TSA 



Western analysis of N1W3 13 celt extracts in vitro acetylaied 
oy GW or PCAf-, ttwt detected mtn Me\yia\ziHy$mc 
Mofloctorut Antibody (Ac-K* 103). (tones 7 MM 5 an? PCaf 
m0 CM* auto acetylation, lanes 2-4 a/9 add extracts from 
3 VI Ctitx amlml. acetyUltf with COP, zcetyhled with 
PCAF. respectively.) 
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Kfectam mtysis ol COS celt extracts trcalcti with 0. 4 niM TSA 
tor W horns iisin/jAcctyiated-Lysine Monoclonal Antibody 
(Ac-K-IQ3). 
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